Posterosuperior glenoid impingement (PSGI), also known as shoulder internal impingement,^[@bibr6-2325967120907892]^ is a condition in athletes involved in overhead-throwing sports.^[@bibr7-2325967120907892]^ Internal impingement of the shoulder is characterized by excessive or repetitive contact of the greater tuberosity of the humeral head with the posterosuperior aspect of the glenoid when the arm is abducted and externally rotated.^[@bibr2-2325967120907892],[@bibr13-2325967120907892]^ Impingement of the soft tissues between the bony structures can result in articular-sided rotator cuff tears and posterosuperior labral lesions.^[@bibr5-2325967120907892]^ Nonoperative treatment includes physical therapy to reduce impingement between the glenoid rim and supraspinatus tendon. Physical therapy emphasizes posterior capsular stretching and strengthening of internal rotation.^[@bibr3-2325967120907892]^ In our practice, nonoperative treatment is an effective solution, and most athletes show improvement with this treatment. PSGI usually requires surgical intervention when nonoperative treatment has failed and the patient continues to suffer from persistent pain. Several technical procedures have been described. Most authors advocate for debridement of partial-thickness rotator cuff and labral tears,^[@bibr9-2325967120907892],[@bibr10-2325967120907892]^ and some also perform glenoidplasty (removing the posterior-superior glenoid spur).^[@bibr8-2325967120907892]^ In some cases, repair of an associated anterior Bankart lesion is also performed.^[@bibr4-2325967120907892]^ To our knowledge, refixation of the posterosuperior labrum is not routinely performed after glenoidplasty. Many patients continue to have symptoms after the surgical treatment of PSGI.^[@bibr4-2325967120907892],[@bibr5-2325967120907892]^ We aimed to confirm our hypothesis that adding posterior labral reattachment to glenoidplasty is more effective than glenoidplasty alone in reducing shoulder pain in athletes with PSGI.

Methods {#section1-2325967120907892}
=======

This retrospective study investigated 11 patients with PSGI and failure of nonoperative treatment to alleviate pain who then underwent a surgical procedure involving conventional glenoidplasty (described by Lévigne et al^[@bibr8-2325967120907892]^), followed by posterior labral reattachment. All patients were practicing overhead sports (tennis, badminton, handball, or volleyball). Most patients were recreational athletes, with 5 of them competing at the national level; 1 patient was a professional athlete who also had a full-thickness rotator cuff tear. Posterosuperior labral damage could be repaired, even if some tears had to be resected. Patients underwent surgery between September 2011 and March 2016. All patients were operated on by the same surgeon (G.N.). The minimum follow-up was 30 months (mean follow-up, 53 months; range, 30-70 months). All patients gave their consent to participate and agreed to complete the online questionnaire about the surgical procedure, which consisted of questions regarding postoperative global satisfaction, shoulder pain and mobility, and impact on daily and sports activities. There were 2 specific shoulder questionnaires that were also completed by the patients: the Simple Shoulder Test (SST) and the Kerlan-Jobe Orthopaedic Clinic (KJOC) shoulder and elbow questionnaire.^[@bibr1-2325967120907892]^ Pre- and postoperative shoulder pain were graded from 0 to 15 (maximum pain to no pain). The effect on daily life and sports activity was graded from 0 to 4 (no impairment in daily life/sport activity to severe).

Surgical Technique {#section2-2325967120907892}
------------------

Patients received general and local anesthesia. The procedure was performed with patients in the beach-chair position and was standardized in 6 surgical steps: shoulder static exploration, abduction--external rotation dynamic testing, posterior labral release, glenoidplasty, labral fixation, and management of rotator cuff tears.

### Step 1: Static Exploration {#section3-2325967120907892}

Shoulder static exploration was conducted through the posterior portal for a standard arthroscopic diagnosis. All glenohumeral joints were explored: the long head of the biceps tendon, superior labrum, rotator cuff, and cartilage surfaces. Specific attention was paid to anterior labral lesions and humeral avulsions of the glenohumeral ligament to avoid any incomplete repair.

In our experience, most supraspinatus tendon partial tears are located at the anterior aspect of the tendon. All patients had lesions of the posterosuperior labrum and at least a partial tear of the deep supraspinatus tendon insertion ([Figures 1](#fig1-2325967120907892){ref-type="fig"} and [2](#fig2-2325967120907892){ref-type="fig"}).

![Partial tear of the deep supraspinatus tendon insertion.](10.1177_2325967120907892-fig1){#fig1-2325967120907892}

![Patient 1: Posterior labral lesion (flap).](10.1177_2325967120907892-fig2){#fig2-2325967120907892}

On the glenoid side, posterosuperior labral wear affected the integrity of the labrum in 7 patients: 4 of them had fraying, and 3 of them were detached. In 2 patients, a labral flap was found ([Figure 2](#fig2-2325967120907892){ref-type="fig"}), which was resected, retaining as much of the native labrum as possible. There were 3 patients who showed an osteophyte of the posterosuperior glenoid.

On the supraspinatus insertion, a delamination lesion of the tendon representing less than 50% of its thickness (Ellman type II) was found in 8 of 9 patients. Also, 3 of them had a small partial intra-articular tear at the tendon junction between infraspinatus and supraspinatus. Further, 1 patient, a former national tennis player, had a full-thickness tear of the supraspinatus tendon.

A second portal was created in the rotator interval to check 2 important elements using a probe ([Figure 3](#fig3-2325967120907892){ref-type="fig"}): superior labral anterior to posterior (SLAP) tears and anterior or posterior Bankart lesions. Only 1 patient presented with an anterior Bankart lesion that required repair.

![Patient 1: Lesion assessment.](10.1177_2325967120907892-fig3){#fig3-2325967120907892}

### Step 2: Dynamic Exploration {#section4-2325967120907892}

In this step, the patient's arm was placed in abduction--extension--external rotation to reveal PSGI and confirm the diagnosis of supraspinatus tendon impingement on the glenoid rim.

### Step 3: Posterior Labral Release {#section5-2325967120907892}

A scope was introduced through the anterior portal, and the posterior labrum was released off the glenoid through a posterior portal using a rasper 1 cm medial to the cartilage surface. No other portal was necessary. The location and size of the posterior glenoid spur were evaluated by palpation with a hook ([Figure 4](#fig4-2325967120907892){ref-type="fig"}).

![Patient 1: Mechanical release of the labral lesion.](10.1177_2325967120907892-fig4){#fig4-2325967120907892}

### Step 4: Glenoidplasty {#section6-2325967120907892}

Glenoidplasty ([Figures 5](#fig5-2325967120907892){ref-type="fig"} and [6](#fig6-2325967120907892){ref-type="fig"}) involved a 5.5-mm motorized shaver (bone and soft tissue cutter) introduced through the same posterior portal. Any labral flap was removed with the shaver. The shaver was then introduced below the labrum. The impinging part of the glenoid was carefully removed, taking caution not to damage the labrum and cartilage. A healthy bleeding bony surface can enhance biological healing of the labrum. In our study, the bone removed was always less than 5 mm between 9 and 11 o'clock. However, the exact amount of bone removal needed to treat impingement remains unclear. All additional spurs were completely removed.

![Patient 1: Glenoidplasty performed with a motorized shaver to enhance biological healing.](10.1177_2325967120907892-fig5){#fig5-2325967120907892}

![Patient 2: Spur evaluation and removal with a motorized shaver.](10.1177_2325967120907892-fig6){#fig6-2325967120907892}

### Step 5: Posterior Labral Reattachment {#section7-2325967120907892}

For labral reattachment, a LUPINE Loop Anchor (with 2 Orthocord sutures; DePuy Mitek) was introduced in the middle of the glenoidplasty site, near the articular cartilage margin. With a clever hook passed through the labrum, a mattress suture was used to repair the detached labrum to the abraded glenoid ([Figures 6](#fig6-2325967120907892){ref-type="fig"} [](#fig7-2325967120907892){ref-type="fig"}-[8](#fig8-2325967120907892){ref-type="fig"}). For larger labral tears, 2 anchors were used to increase contact between the labrum and glenoid. Anchors were not placed too close to the insertion of the long head of the biceps tendon to respect its vascularization and integrity. In our experience, no patient has complained or needed revision surgery for SLAP tears or biceps tendon disorders.

![Patient 1: LUPINE Loop Anchor fixation.](10.1177_2325967120907892-fig7){#fig7-2325967120907892}

![Patient 1: Labral reattachment (using sutures).](10.1177_2325967120907892-fig8){#fig8-2325967120907892}

### Step 6: Management of Rotator Cuff Tears {#section8-2325967120907892}

Most patients had a partial articular supraspinatus tendon tear. It was difficult to assess precisely the thickness of the tears preoperatively. Thus, arthroscopic exploration provided further information for tear management. None of the partial rotator cuff lesions had more than 50% tearing of the tendon thickness; thus, simple debridement was performed. There was 1 patient with a full-thickness tear of the rotator cuff who underwent debridement, subacromial exploration, and single-row Mason-Allen repair by use of an absorbable suture anchor. In this case, subacromial decompression was performed to increase the subacromial space during tendon healing.

### Statistical Analysis {#section9-2325967120907892}

Pre- and postoperative shoulder pain were compared using the paired Student *t* test. *P* \< .05 was considered statistically significant.

Results {#section10-2325967120907892}
-------

At the last follow-up in 2018, 9 of 11 patients completed our survey. The mean follow-up was 53 months (range, 30-70 months) ([Table 1](#table1-2325967120907892){ref-type="table"}). The mean age at the time of surgery was 29 years (range, 24-42 years). All patients were involved in overhead-throwing sports (tennis, n = 3; badminton, n = 4; volleyball, n = 1; handball, n = 1; volleyball + tennis, n = 1), and all underwent surgery by the same surgeon. Of the 9 patients, 7 were satisfied or very satisfied with the surgical procedure. No patients had complications at 3-week and 3-month follow-up; only the patient with rotator cuff repair suffered from capsulitis. At 30 months postoperatively, he still had a 20° impairment in external rotation but has been able to play tennis at the same level by adapting his serve.

###### 

Patient Demographics

![](10.1177_2325967120907892-table1)

  Patient   Age at Final Follow-up, y   Follow-up, mo   Profession            Sport                 Level                        Rotator Cuff Tear           Posterior Labral Lesion   Anterior Labral Lesion
  --------- --------------------------- --------------- --------------------- --------------------- ---------------------------- --------------------------- ------------------------- ------------------------
  1         32                          39              Teacher               Volleyball            Recreational                 Partial on articular side   Flap                      No
  2         33                          40              Insurance counselor   Badminton             Recreational + competitive   Partial on articular side   Disinserted               No
  3         29                          59              No profession         Badminton             Recreational + competitive   Partial on articular side   Wear                      No
  4         32                          53              Informatician         Badminton             Recreational + competitive   Partial on articular side   Flap                      No
  5         34                          62              Consultant            Handball              Recreational + competitive   Partial on articular side   Wear                      No
  6         31                          70              Research manager      Badminton             Recreational + competitive   Partial on articular side   Disinserted               No
  7         44                          30              Consultant            Tennis                Former professional          Complete                    Disinserted               No
  8         30                          60              Student               Tennis                Recreational + competitive   Partial on articular side   Wear                      Yes
  9         39                          65              Marketing             Tennis + volleyball   Recreational                 Partial on articular side   Wear                      No

Pre- and postoperative shoulder pain were graded in 8 patients (0, maximum pain; 15, no pain). All results are reported in [Table 2](#table2-2325967120907892){ref-type="table"}. The Student *t* test revealed a significant difference in pre- and postoperative pain (*P* \< .05) ([Figure 9](#fig9-2325967120907892){ref-type="fig"}). Only 1 patient (patient 7) continued to have pain but also underwent rotator cuff repair; this could explain the greater postoperative pain. Therefore, for most patients, the surgical procedure diminished shoulder pain ([Table 2](#table2-2325967120907892){ref-type="table"}).

###### 

Pain Scores*^a^*

![](10.1177_2325967120907892-table2)

  Pain            Patient 1   Patient 2   Patient 3   Patient 4   Patient 5   Patient 6   Patient 7   Patient 8
  --------------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
  Preoperative    3           3           7.5         7.5         4.5         6           4.5         4.5
  Postoperative   13          13          10          15          14          13          2           14

^a^Pain scale: 0 represents maximum pain and 15 represents no pain.

![Boxplot comparison between pre- and postoperative pain.](10.1177_2325967120907892-fig9){#fig9-2325967120907892}

No patient experienced impairment in daily life or professional activity (see the [Appendix](#app1-2325967120907892){ref-type="app"}). For 77.8% of the patients, the inconvenience during sport activity was ≤1 (0, normal; 4, maximal impairment). There was 1 patient who experienced discomfort at night.

At final follow-up (mean, 53 months; range, 30-70 months postsurgery), all patients were able to perform overhead movements with their shoulder (see the [Appendix](#app1-2325967120907892){ref-type="app"}). The clinical examination was performed by the same surgeon. All patients had the same mobility on the surgical side as the normal side in anterior elevation. Moreover, we obtained positive results in external rotation with the elbow at the side and the elbow at 90°. There were 2 patients who still had a 20° impairment during this movement. All patients had equal internal rotation except 1 patient. Consequently, patients were able to correctly move their shoulder in daily life. No clinical instability was detected in any patient.

A total of 8 of 9 patients rated their strength as equal or greater to their preinjury strength. Also, 2 patients had a subjective sensation of abnormal joint mobility of the shoulder.

At final follow-up, 8 patients (88.9%) were able to return to the same sport: 4 at the same level (50.0%), 3 at a higher level (37.5%), and 1 (12.5%) at a lower level (see the [Appendix](#app1-2325967120907892){ref-type="app"}). Approximately 55% had a KJOC score higher than 81. A KJOC score above 81.3 indicates with 95.1% accuracy that a patient has returned to play.^[@bibr1-2325967120907892]^ The mean KJOC score was 75 of 100 (range, 18-100). The athletes who stopped practicing their sport had KJOC scores of 30 and 18. However, the athlete with the worst outcome recently started practicing overhead-throwing sports again but at a lower level (see the [Appendix](#app1-2325967120907892){ref-type="app"}). Even the patient with a rotator cuff tear was able to practice the same sport at the same level. There was 1 patient who changed his sport to swimming. Another patient recently stopped for degenerative acromioclavicular pain.

Discussion {#section11-2325967120907892}
----------

Currently, despite a large variety of surgical procedures, patients suffer persistent shoulder pain during sport activity after the surgical treatment of PSGI.^[@bibr11-2325967120907892]^ At our institution, 11 patients underwent posterior labral reattachment with glenoidplasty for PSGI. Data for 9 patients were available for analysis. Pre- and postoperative pain significantly differed. At a minimum 30-month follow-up, all but 1 patient suffered less pain. Moreover, the surgical procedure did not impair daily life and, for the majority of patients, the capacity to return to their previous sport. The percentage of patients who returned to their previous sport was 88.9% (8/9), with 77.8% returning at the same or higher level ([Table 3](#table3-2325967120907892){ref-type="table"}). Therefore, posterior labral reattachment was able to improve the benefit of glenoidplasty by decreasing pain.

###### 

Comparison of Studies

![](10.1177_2325967120907892-table3)

  Author (Year)                                             Patients, n   Ability to Return to Previous Level in Same Sport, n (%)       Mean Follow-up, mo   Surgical Procedure
  --------------------------------------------------------- ------------- -------------------------------------------------------------- -------------------- ------------------------------------------------------------------------------------------------------------------
  Meister et al^[@bibr9-2325967120907892]^ (1999)           18            10 (55.6)                                                      75.6                 Debridement of rotator cuff and labral tears
  Payne et al^[@bibr10-2325967120907892]^ (1997)            29            Unknown, but 13 (44.8) were able to return to previous sport   24                   Arthroscopic debridement of tears
  Sonnery-Cottet et al^[@bibr12-2325967120907892]^ (2002)   22            Unknown, but 22 (100) were able to return to previous sport    45.7                 Arthroscopic debridement of supraspinatus tendon and glenoid lesions
  Lévigne et al^[@bibr8-2325967120907892]^ (2012)           22            18 (81.8)                                                      47                   Arthroscopic debridement of tendinous and labral lesions + abrasion of bony posterior rim or glenoidplasty
  Current study                                             9             7 (77.8)                                                       53                   Arthroscopic debridement of supraspinatus tendon and glenoid lesions + glenoidplasty + posterior labral fixation

From the literature, we note a variety of surgical techniques ([Table 3](#table3-2325967120907892){ref-type="table"}). The efficiency of surgery on athletes' pain varies depending on the study. Lévigne et al^[@bibr8-2325967120907892]^ showed 8 of 26 professional athletes with residual pain during sport (30.8%), and Meister et al^[@bibr9-2325967120907892]^ showed 8 of 18 with persistent pain after surgery (44.4%). In the study by Sonnery-Cottet et al,^[@bibr12-2325967120907892]^ 91% of patients continued to experience pain during sport, despite their ability to return to playing tennis.

To our knowledge, this is the first study to detail both pre- and postoperative pain. Most studies do not report preoperative data so they are unable to analyze the benefits of surgery on shoulder pain. Moreover, residual shoulder pain in 1 patient (patient 7) did not affect his daily life. Shoulder pain score and impairment in daily life are perhaps not associated, but we lack data to prove this hypothesis.

In our study, 77.8% of patients were able to return to their previous sport at the same or higher level. This result was higher than that found in other studies, but this improvement may not be significant. A mean of 48% of patients in the literature were able to return to their previous sport. This difference can possibly be explained by the fact that our cohort was small and our patients were mostly recreational athletes; their sport practice is thus less demanding.

We found no association between postoperative shoulder pain and return to sports activity. For example, patient 7 had the worst postoperative shoulder pain but was able to return to his previous sport with slight impairment. However, patients 1 and 5 had good results for postoperative pain but were unable to return to their previous sport. We used the Wilcoxon test to analyze the correlation between returning to sports activity and shoulder pain. The analysis found nonsignificant results. Postoperative shoulder pain did not affect the capacity to return to sport.

To our knowledge, this is the first monocentric study to report these results. Moreover, surgery for this shoulder disorder is infrequent and is usually treated by physical therapy.

Apart from our small number of patients, other limitations include the subjective measure of clinical outcomes performed by only 1 examiner and the absence of a comparison between different treatment groups. In fact, further comparative investigations are needed to confirm the benefit of posterior labral fixation during glenoidplasty for PSGI.

Conclusion {#section12-2325967120907892}
----------

PSGI is a condition mostly treated by rehabilitation. Surgery results reported in the literature have demonstrated imperfect clinical outcomes. In our study, the addition of posterior labral fixation to glenoidplasty demonstrated an efficient reduction of shoulder pain and good functional outcomes. Our conclusions suggest that glenoidplasty and associated posterior labral fixation should be considered as a surgical procedure for this condition.
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###### 

Results of Online Questionnaire*^a^*

![](10.1177_2325967120907892-table4)

  Question                                                                                                                                         Patient 1                                        Patient 2        Patient 3        Patient 4        Patient 5                    Patient 6        Patient 7         Patient 8        Patient 9
  ------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------ ---------------- ---------------- ---------------- ---------------------------- ---------------- ----------------- ---------------- ---------------------------------------------------------
  What is your subjective opinion on the results of surgery?                                                                                       Disappointed                                     Very satisfied   Very satisfied   Very satisfied   Disappointed                 Very satisfied   Satisfied         Very satisfied   Satisfied
  Did you have any complications after surgery?                                                                                                    No                                               No               No               No               No                           No               Yes, capsulitis   No               No
  Postoperative pain: How would you grade your shoulder pain, if 0 represents the maximum pain and 15 no pain?                                     13                                               13               10               15               14                           13               2                 14               15
  Activity: Do you feel any impairment in professional activity or daily life? (grade 0-4)                                                         0                                                0                0                0                0                            0                0                 0                0
  Do you feel any impairment in sport activity? (grade 0-4)                                                                                        3                                                0                0                0                4                            0                1                 0                0
  Do you feel any impairment at night?                                                                                                             No                                               No               No               No               Yes                          No               No                No               No
  What level do you reach for during activity (belt, chest, neck, head, or overhead)?                                                              Overhead                                         Overhead         Overhead         Overhead         Overhead                     Overhead         Overhead          Overhead         Overhead
  Mobility: Do you have the same mobility as before surgery or compared to the other side if normal in the following position?                                                                                                                                                                                                          
   Anterior elevation                                                                                                                              Yes                                              Yes              Yes              Yes              Yes                          Yes              Yes               Yes              Yes
   External rotation with the elbow at the side                                                                                                    Yes                                              Yes              Yes              No               Yes                          Yes              No                Yes              Yes
   Internal rotation with the hand on the back                                                                                                     Yes                                              Yes              Yes              Yes              Yes                          Yes              No                Yes              Yes
  Stability: Do you feel any instability of your shoulder or abnormal joint mobility?                                                              No                                               No               No               No               Yes                          No               No                No               Yes
  SST score                                                                                                                                        10                                               12               12               12               9                            12               12                12               10
  Strength: How do you qualify the strength of your shoulder: less, same, or more than preoperatively or compared with the other side if normal?   Same strength                                    Same strength    More strength    More strength    Less strength                Same strength    Same strength     More strength    More strength
  Sport practice: Did you return to the same sport after surgery?                                                                                  No, then yes at last follow-up                   Yes              Yes              Yes              No                           Yes              Yes               Yes              Yes
   If yes, how do you qualify your level: inferior, same, or superior to preoperatively? If not, which sport do you practice?                      Inferior level; practiced biking (temporarily)   Same level       Higher level     Higher level     Different sport (swimming)   Same level       Same level        Higher level     Same level; recently stopped for acromioclavicular pain
  KJOC score                                                                                                                                       18                                               100              100              74               30                           100              87                100              61

*^a^*KJOC, Kerlan-Jobe Orthopaedic Clinic; SST, Simple Shoulder Test.
